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WHAT IS CLAIMED IS: 


1. Apparatus of processing heavy hydrocarbon feed 
comprising; 

feed , a) a heater f^r heating said heavy hydrocarbon 

b) an atmospheric fractionating towsr for 
fractionating the heated heavy \hydrocarboni feed fed to the inlet 
of the Atmospheric £ ractionatirfo tower producing light 
atmospheric fractions and atmospheric bottoms; 

c) a further hedter for heating said atmospheric 
bottoms and producing healed atrdospheric bottoms 

d) a vacuum fractionating tower for 
fractionating said heated atmospheric: bottoms and producing 
light vacuum fractions and vacuuA residue;! 

e) a solvent deasLhalting :<SDA) unit for 
producing de.asphalted oil (DAO) aVid asphaltenes from said vacuum 
residue; 1 

f) a thermal crackr for thermally cracking 
said dcasphalted oil and producing a thermally cracked product 
which i 0 recycled to the inlet of feaid atmospheric fractionating 
tower; and 1 y 

g) a further thermAl era nicer for thermally 
cracking said light vacuum fractions for producing a further 
thermally cracked product which is Recycled Lo the inlet of said 
atmosphe ric fra ctionating tower. 

JT^atwmuT according to claifc 1 including means for 


feaid light vacuum fractions 


supplying only the heavy portion of 
to said further thermal cracker. 

3. Apparatus according Lo clainft 2 including a hydrogen 
donttr system for processing the lighter portion of said light 
vacuum fractions and producing a hydrdgen donor stream, said 
hydrogen donor system including: " ^ 

a) a hydrotreatcr for bfochjeing a treated 
hydrocarbon feed from said the lighter! portion of said liqht 
vacuum fractions; 

b) a still further heaW for producing a 
heated, treated hydrocarbon stream; 

C) a further atmoaspherib fractionating tower 
for fractionating said heated treated hydrocarbon stream for 
producing further light atmospheric fractions and further 
atmospheric bottoms; 

d) an additional heater tor! heating said 
turther atmospheric bottoms and producing heated, further 
atmospheric bottoms; and " 

e) . a further vacuum fractionating tower for 
fractionating said heated, further atmosplWic bottoms and 
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producing further lighter Ma&Hsm fractions and furthe r vacuum 
residue such that the heavier portion of said further lighter 
vacuum fractions or hydrogen donor stream is supplied to said 
thermal cracker , \ . : 1 


A method for processing heavy hydrocarbon comprising 
the stdps of : 

a) heating said heavy hydrocarbon; 

b) fractionating the heated heavy hydrocarbon 
feed in aA atmospheric fractionating tower tor producing light 
atmospheri\ fractions and atmospheric bottoms; 

C) heating said atmospheric bottoms for 
producing hc\ted atmospheric bottoms; 

d) fractionating said heated aLmospheric 
bottoms in a vacuum fractionating tower for producing lighter 
vacuum fraction^ and vacuum residue; 

e\ solvent deasphalting 3aid vacuum residue in 
a solvent deasphfW ting (SDA) for producinq deacphalted oil (DAO) 
and asphaltenes; 

f) V:hermally cracking said deasphalted oil in a 
thermal cracker forWoducipjg a thermally cracked product which 
is recycled to the ihlet o//said atmospheric fractionating 
tower; and 

g) the> 
fractions for producin 
is recycled Lu said atmi 

5. A method accor 
separate thermal cracker 
vacuum fractions 

6. A method according V;o claim 5 including providing 
means for supplying only the Wavy portion of said light vacuum 
fractions to said lurther thermal cracker. 

7. A method according to\claim 4 wherein said lighter 
vacuum fractions are thermally bracked in the same thermal 
cracker in which said deasphalte?* oil io thermally cracked. 

0. A method according to claim 4 including: 

a) providing a hyd\otreater for processing said 
light atmospheric and the lighter pVrtion of said light vacuum 
fractions and producing a treated, hydrocarbon stream; 

b) heating said treatW hydrocarbon stream for 
producing a heated, treated, hydrocarbon stream; 

c) fractionating said hteated, treated, 
hydrocarbon stream using a further atmosWric fractionating 
tower for producing further light atmospHpric fractions and: 
further atmospheric bottoms; 

d) heating said further atmospheric bottoms for 
producing heated, further atmospheric bottoms; 


acking said lighter vacuum 
er thermally cracked product: that 
eric fractionating tower, 

to claim 4 providing a further , 
r thermally cracking said lighter 


16 


62/ZI'd 


82:61 66, 10 AON 


ORMftT ' 



ej fractionating said heated, further 
atirfc^he-ric bottoms using a further vacuum fractionating tower 
for pisxluciity further lighter vacuum fractions and further 
vacuum Hsidue; and 

f ) thermally cracking the heavier portion of 
said furtheXlighter vacuum factions. 

9. a m^hod according to claim 7 including! 
) providing a hydrotreater for processing said 

light atmospheric and th*T lighter portion of said 1 fight vacuum 
fractions and prcW.W a/treated, hydrocarbon stream; 

b> ru^Mj said troated hydrocarbon stream fnr 
producing a heated^paied, hydrocarbon stream; 

c) fi^u^onatang yaid heated, trc, hydrocarbon 
stream using a furttofef atmospheric fractionating tower for 
producing furthe^?ight atmospheric fractions and further 
atmospheric bottoms; 

d) heating sa^d further atmospheric bottoms 
producing heated, further atmo^heric bottoms; 

e) fractionatingNsaid heated, further 
, atmospheric bottoms using a further vacuum fractionating tower 

for producing further lighter vacuu\ fractions and further 
vacuum residue; and 

f ) supplying the heavW portion or hydrogen 
donor .stream of said further lighter vdfcuum fractions to said 
thermal cracker, i \ 

10. Apparatus according to claim 1 including: 

a) a hydrotreater for processing the .lighter 
portion of said lighL vacuuk fractions and producing a treated 
hydrocarbon stream; ' ' 

g) a £urther\ heater for heating said treated, 
hydrocarbon stream for producing a heated, treated, hydrocarbon 
stream; 1 

b) a turthcr Atmospheric fractionating column 
for producing from said heatcd\ treated, hydrocarbon stream 
further light atmospheric fractions and further atmospheric 
bottoms; v 1 

^ u cl a still further heater for heating said 

further atmospheric bottoms producing heated, further 
atmospheric bottoms; and 

d) a further vacdpn fractionating column for 
producing further lighter vacuum tractions and further vacuum 
residue such that the heavier porftion of said further light 
vacuum fractions is supplied together with said d«asphalted oil 
to said thermal cracker. 
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